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Soustavy lineárńıch rovnic

Stejnosměrný elektrický obvod

u = 1V
u1 =?

u2 =?

R1 = 1 Ω

R2 = 0, 5 Ω

Kirchhoffovy zákony
∑

smyčka napět́ı = 0
∑

uzel proudy = 0
=⇒

u1 + u2 = u
1

R1
u1 −

1
R2

u2 = 0



Soustavy lineárńıch rovnic

Pohled po řádćıch: mimoběžky — právě jedno řešeńı

u1 + u2 = 1
u1 + (−2) u2 = 0

řešeńı : u1 =
2

3
, u2 =

1

3
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Soustavy lineárńıch rovnic

Pohled po řádćıch: rovnoběžky — žádné řešeńı nebo . . .

u1 + u2 = 1
2 u1 + 2 u2 = 0

nemá řešeńı
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Soustavy lineárńıch rovnic

Pohled po řádćıch: rovnoběžky — . . . nebo nekonečně mnoho řešeńı

u1 + u2 = 1
2 u1 + 2 u2 = 2

nekonečně mnoho řešeńı
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Soustavy lineárńıch rovnic

Pohled po řádćıch: téměř rovnoběžky — nestabilńı řešeńı

u1 + u2 = 1
2,1 u1 + 2 u2 = 2

u1 = 0
u2 = 1
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u1 + u2 = 1
2 u1 + 2,1 u2 = 2

u1 = 1
u2 = 0
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Soustavy lineárńıch rovnic

Maticový zápis

1 u1 + 1 u2 = 1
1 u1 + (−2) u2 = 0

vektorový zápis:

(
u1 + u2

u1 − 2 u2

)

=

(
1
0

)

Matice soustavy A, vektor pravých stran b, vektor neznámých u:

A =

(
1 1
1 −2

)

, b =

(
1
0

)

, u =

(
u1

u2

)

.

Zavedeme-li následuj́ıćı násobeńı matice krát vektor:

A · u =

(
1 1
1 −2

)

·

(
u1

u2

)

=

(
1 u1 + 1 u2

1 u1 + (−2) u2

)

,

dostáváme maticový zápis soustavy

A · u = b.



Soustavy lineárńıch rovnic

Násobeńı dvou vektor̊u (skalárńı součin)

u · v = (u1, u2, . . . , un) · (v1, v2, . . . , vn) := u1 v1 + u2 v2 + . . . un vn =
n∑

i=1

ui vi

Násobeńı matice krát vektor: po řádćıch

A · u =







(a1,1 a1,2 . . . a1,n)
(a2,1 a2,2 . . . a2,n)

... ... . . . ...
(am,1 am,2 . . . am,n)







·







u1

u2
...

un







=







ar
1

ar
2
...
ar

n







· u :=







ar
1 · u

ar
2 · u
...

ar
n · u









Soustavy lineárńıch rovnic

Násobeńı matice krát vektor: po sloupćıch

A · u =













a1,1

a2,1
...

am,1













a1,2

a2,2
...

am,2







. . .







a1,n

a2,n
...

am,n













·







u1

u2
...

un







=
(
as

1 as
2 . . . as

n

)
·







u1

u2
...

un







:=

:= u1







a1,1

a2,1
...

am,1







+ u2







a1,2

a2,2
...

am,2







+ · · · + un







a1,n

a2,n
...

am,n







︸ ︷︷ ︸
lineárńı kombinace sloupc̊u

Lineárńı kombinace a soustavy

u1 + u2 = 1
u1 − 2 u2 = 0

⇔ u1

(
1
1

)

+ u2

(
1
−2

)

=

(
1
0

)



Soustavy lineárńıch rovnic

Pohled po sloupćıch: ,,lineárně nezávislé” sloupce — právě jedno řešeńı

u1 + u2 = 1
u1 − 2 u2 = 0

⇔ u1︸︷︷︸

=2/3

(
1
1

)

+ u2︸︷︷︸

=1/3

(
1
−2

)

=

(
1
0

)

−1 0 1 2 3
−2

−1.5

−1

−0.5

0

0.5

1

1.5

2

as
1

as
2

u1a
s
1

u2a
s
2

b



Soustavy lineárńıch rovnic

Pohled po sloupćıch: ,,lineárně závislé” sloupce — žádné nebo . . .

u1 + u2 = 1
2 u1 + 2 u2 = 0

⇔ u1

(
1
2

)

+ u2

(
1
2

)

=

(
1
0

)
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Soustavy lineárńıch rovnic

Pohled po sloupćıch: ,,lineárně závislé” sloupce — . . .mnoho řešeńı

u1 + u2 = 2
2 u1 + 2 u2 = 4

⇔ u1

(
1
2

)

+ u2

(
1
2

)

=

(
2
4

)
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Soustavy lineárńıch rovnic

Soustava 3x3, pohled po řádćıch

Geometrickým řešeńım je pr̊useč́ık tř́ı rovin.

u1 + u2 − u3 = 1
−u1 + 2 u2 + 2 u3 = 2
u1 − u2 + u3 = 0

Soustava 3x3, pohled po sloupćıch

Geometrickým řešeńım je pr̊useč́ık rovnoběžnostěnu se sloupcovými vektory.

u1


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1
−1
1
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
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1
2
−1


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


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2
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
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Tady (má) geometrická představivost konč́ı . . .

. . . a zač́ıná abstrakce a poč́ıtáńı.


